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Description 

The invention relates to an alternate current 
generator according lo the preamble of claim 1. 

Such an alternate current generator is dis- 
closed in US-A 3 19a 972. The housing of this 
known structure comprises a tubular portion be- 
tween the two frame pieces. Slip rings are ar- 
ranged inside of said housing so that one bearing 
has a certain distance from the adjacent pole core. 

G8-A 1 149 856 discloses an alternator the 
housing of which consists of a pressed sholl on an 
end bracket. Slip rings arc provided on tho shaft 
outside of this housing. One fan is arranged inside 
of the housing and another fan is provided outside 
of the housing on the opposite side. 

The rotational speed of an alternate current 
generator used in vehicles can bo increased by 
using a poly V belt as the driving means. In order 
to realize such a high speed alternate current gen- 
erator, it is necessary to make the structure of the 
generator firm so as to reduce flection of the axis 
of the generator, to reduca vibrations of the gener- 
ator, to give the generator an excellent centrifugal 
lorce characteristic, and henco to make the gener- 
ator competent to withstand the high speed rota- 
tion. Also, it is necessary to provide an excellent 
cooling system in which stator windings, rectifiers, 
a regulator of the integral circuit lype, rotor winding 
and bearings can be cooled in a suitable manner. 
Further, it is necessary to reduce the noise of the 
generator when rotating, which noise arises from 
the friction between the blades ol tho cooling fan in 
the generator and the air. 

The present invention is directed to improve 
the structure of the alternate current generator so 
as to comply with the above described require- 
ments for the high speed rotation of the alternate 
current generator. 

It is the main object of the invention to create a 
high speed alternate current generator which has 
increased structure strength and exerts reduced 
vibration. 

This object is solved according to the invention 
by the features in the characterizing part of claim 
1. 

Fig. 1 illustrates an elevational view of the al- 
ternate current generator as an embodiment of 
the present invention, 

Fig. 2 illustrates a side view of the alternate 
current generator of Fig. 1 in which the rear 
cover is removed, and 

Fig. 3 is a cross-sectional view of the alternate 
current generator of Fig. 2 as an embodiment of 
the present invention, taken along line Ill-Ill. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 



The structure of the alternate current generator 
in accordance with an embodiment of the present 
invention is illustrated in Figs. I, 2 and 3. The 
housing of the generator consists of a pair of frame 
s pieces 1 and 1' which directly connect with each 
other at their circular edges to form an area to 
accomodate the operative members of the alternate 
current generator. The frame pieces 1 and 1' are 
fixed to each other by through bolts only one of 

10 which is illustrated as a through bolt 2 in Fig. 3. 

The bearing boxes 41 and 41' are fixed to the 
inner contral portions of tho framo pieces 1 and 1' 
and accomodate the bearings 4, 4' through which a 
shaft 5 is penetrated. Because the frame pieces 1 

is and 1' are coupled directly and firmly to each 
other, the precise positioning of the bearing boxes 
41, 41' and the bearings 4, 4' is attained and errors 
in the positions of the centers of the bearings 4, 4' 
are minimized, and accordingly the precise Support 

so of the shaft 5 is attained. This helps the high speed 
rntation of the shaft 5 and reduces the vibration 
during the high speed rotation of the shaft 5. 

The axial Isngth of the housing formed by the 
frame pieces i and 1' decreases from the axis 

?5 portion toward the circumferential portion. Accord- 
ingly, the housing has a swollen shape similar to 
the shape of an egg as illustrated in Fig. 3. This 
shape is advantageous because of the increased 
structural strength of the generator. 

30 A core 3a of a stator 3 is fixed directly to the 

inside of the frame 1 . The entire outside surface of 
the core 3a of the stator 3 contacts the inside 
surface of the frame I. Heat generated in the stator 
core is conducted through said entire to the frame. 

J5 This helps the efficient cooling of the stator A 
stator winding 3b is wound around the stator core 
3a. 

The rotor core fingers 6 and 6' are offset 
circumferentially with respect to each other, as is 

40 well known to a person skilled in the art. The pole 
core of the rotor is located inside of the stator 3 
and is fixed to the shaft 5. A rotor winding 7 is 
wound around the pole core of the rotor. 

Cooling fans 8 and 8' are fixed to the side 

« surfaces of the polo cores 6 and 6' of the rotor. 
The diameter of each of the cooling fans 8 and 8' 
is smaller than the inner diameier of the stator 3. 
Blades of the cooling fans 8 and 8' extend in 
outward directions. The number of the blades 8a of 

50 the cooling fan 8 is the same as the number of the 
rotor core fingers 6. The number of the blades of 
the cooling fan 8' is determined in accordance with 
the flow rate of the coolant air. The cooling fan 8 is 
of a mixed flow type having slant blades 8a so as 

bt> to lorward the coolant air lo the rolor not only in 
the radial direction, but also in the axial direction so 
that the rotor core is sufficiently cooled by the 
coolant air (The blade 8a is slant in the direction of 
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axial length of said housing decreases from 
said central portions towards the circumfer- 
ence of the housing. 

3. An allernale current generator as claimed in 
Claim 2, wherein the blades of said fans (8, 8') 
are sloped along each of said shrouds (1a, 
la'). 

4. An aiternate currant generator as claimed in 
Claim 1, further comprising 

a pulley (11) Hxcd to the end of said shaft (5) 
and having a plurality of groovos for a poly V 
belt in order to make the diameter of said 
pulley small, whereby the effective area of said 
intake windows (lb, lb') which is not hindered 
by said pulley becomes wide so that said fan 
draws much air through said intake windows. 

5. An alternate current generator as claimed in 
Claim 1. wherein said slip rings (9) are con- 
nected to said rotor winding (7) through con- 
ductors (10) arranged in slots (5a, 5a') in said 
shaft (5). 

Revendicatlons 

1. Generateur do courant alternatif comprenant 
un arbre (5), 

des noyaux polaires (6. 6') d'un rotor fixe sur 
I'arbre, 

un enroulemont do rotor (7), onroulri autour 
des noyaux polaires, 

un noyau de stator (3a) dispose autour du 
rotor, 

un enroulement de stator (3b), enroule autour 
du noyau de stator, 

un logement renfermant le rotor et le stator et 
comprenant une paire d'elements de chassis 

o.n. 

une paire de ventilateurs (8. 8') fixes sur la 
surface laterale des noyaux polaires du rotor, 
dont au moins un de ces ventilateurs est de 
type centrifuge, 

une paire de paliers (4, 4') qui sont disposes 
dans la portion centrale des elements de chas- 
sis (1, 1') et sur lesquels est monte I'arbre (5) 
de fag on rotative, 

plusieurs fenetres d'admission (1b, lb') qui 
sont formees de fagon contigue' aux paliers (4, 
4") dans les eHe'ments de chassis (1, 1') de 
sorte que fair de refroidissement produit par 
les ventilateurs est aspire a I'interieur du loge- 
ment par les fenetres d'admission, 
plusieurs fenetres d'echappement (1c, 1c') for- 
mees de tagon contigue au stator de sorte que 
I'air de refroidissement chauffe est evacue par 
les fenetres d'echappement, 



caracterlsS en ce que 

les £l6ments de chassis (i, i') sont connected 
directement I'un sur I'autre au niveau de leurs 
bords circulaires, 

5 le noyau de stator (3a) est (ixe directement sur 

I'un (1) des elements de chassis, 
les paliers (4, 4') sont disposes de fagon conti- 
gue aux noyaux polaires respectifs, 
une paire de volutes (1a, 1a') est formee de 

io fagon contigue aux ventilateurs (8, 8') et entre 

les fenetres d'admission (lb, 1 b') et les fene- 
iros d'echappomcnt (ic, 1c'), 
des baguos collcctriccs (9) sont disposeos sur 
I'arbre (5) a I'exterieur des elements de chas- 

i5 sis (1 , 1 '), et 

les elements associes comprenant des balais 
(16a), des rodresseurs (15) et une unite regula- 
trics de tension (17) sont situes a I'exterieur du 
logement forme par les elements de chassis. 

?o 

2. Un generateur de courant alternatif selon la 
revendication 1 , dans lequel chacune des volu- 
tes (1a, 1a') s'^tend obliquement de telle ma- 
niere que la longueur axiale du logement dtmi- 

25 nue a partir des portions centrales en direction 

de la circonfeVence du logement. 

3. Un generateur de courant alternatif selon la 
revendication 2, dans lequol les pales des ven- 

30 tilateurs (8, 8') sont inclinees le long de cha- 

cune des volutos (1a, 1a'). 

4. Generateur de courant. alternatif selon ia reven- 
dication 1 , comprenant de plus 

35 une poulie (11) fix£e sur une extremity de 

I'arbre (5) et comportant plusieurs gorges pour 
un systeme de poly-courroie trapezoTdale do 
fagon a reduire le diametre de la poulie, la 
surface effective des fenetres d'admission (1b, 

40 1b') qui n'est :jpas genee par ia poulie peut §tre 

elargie de sorte que le ventilateur aspire un 
plus grand volume d'air par les fenetres d'ad- 
mission. 

45 5. Generateur de courant alternatif selon la reven- 
dication 1, dans lequel les bagues collectrices 
(9) sont connectees a I'enroulement du rotor 
(7) par le conducteur (10) dispose dans les 
lentes (5a, 5a') dans I'arbre (5). 

50 

Patentanspruche 

1. Wechselstromgenerator umfassend 
sine Welle (5), 
55 Polkerne (6, 6') eines Rotors, der an die Welle 

befesligt ist, 

sine Rotorwicklung (7), die urn die Polkerne 
gewunden ist, 
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rotation.) The cooling fan 3' is of a centrifugal type. 

The fresh coolant air is drawn through the 
intake windows tb and lb' formed adjacent to the 
bearing boxes 41 and 41' in the frame pieces 1 
and t'. The healed coolant air is exhausted through 
the exhaust windows tc and 1c' (ormed adjacent to 
the stalor 3 in the frame pieces 1 and T. 

Slip rings 9 are connected to the rotor winding 
7 through conductors 10, 10' arranged in slots 5a, 
5a' in the shaft 5. The slip rings 9 are arranged on 
tho shaft 5. adiacont lo the position of the bearing 
4' and outside of tho framo pieces 1,1'. 

A pulley 1 1 having four grooves is fixed to ono 
end of !he shaft 5 by a screw nut 13 and a washer 
14. Collars 12 and 12' aro msortod between the 
rotor core 6 and tho bearing 4 and between the 
bearing 4 and tho pulley 11. The pulley 11 is 
driven by an engine through a poly V belt (not 
shown) 

A diode fin 15 carrying diodes, brushes 16a 
supplying an excitahnn nirmnl to the rotor winding 
through the slip ring 9 and conductors 10, 10', 
brush holders 16. and a voltage regulator unit 17 of 
the hybrid integral circuit typo (so-called the IC 
type) for controlling tho field current of the gener- 
ator are arranged outside of the frame pieces 1,1' 
and are accomodated in a rear cover 19 which is 
fixed (o the frame piece V by bolts 18. Only one of 
said bolts 18 is illustrated in Fig. 3. The rear cover 
19 serves as a protective cover for the above 
described elements accomodated in the rear cover 
19 outside ol the frame pieces 1.1'. Windows 19a 
and 1 9b are provided in the rear cover 19 for the 
cooling of the regulator 17 and the diode lin 15. 
Diodes 151, 152 and 153 are located in the reces- 
ses on She diode fin 15 (Fig. 2). The heat gen- 
erated in the diodes is eftectively dissipated in the 
coolant air through the diode fin. 

An electrical connector 171 is provided adja- 
cent to the regulator 17 to form an electrical con- 
nection to a storage battery and the like. Because 
all of the main static electrical elements, such as 
diodes, brushes, brush holders, a regulator and an 
electrical connector are arranged compactly out- 
side of the frame pieces 1, V and in the space 
formed by the rear cover 19, only a small length of 
the conductors is required for the electrical connec- 
tions among the main static electrical elements. 

In operation, the coolant air drawn through the 
window lb cools in sequence the bearing 4 and the 
stator winding 3b, and the resultant heated coolant 
air is exhausted through the window 1c. A portion 
of the coolant air drawn through the window lb is 
pushed into the rotor structure through the gaps 
between the rotor core fingers 6, 6' to cool the 
rotor winding 7, passes through the stator winding 
3b, and is exhausted through the window 1c'. 

Simultaneously with the above described cool- 



ing, the coolant air drawn through the windows 19a, 
1 9b of the rear cover 19 cools either the regualtor 
17 or the diode fin 15, and is then drawn into the 
housing formed by the frame pieces 1 and 1' 
s through the windows 1b'. The coolant air drawn 
into the housing cools in sequence the bearing 4' 
and the stator winding 3b and the resultant heated 
coolant air is exhausted through the window 1c'. 

w Claims 

1. An altornato current generator comprising 
a shaft (5), 

pole cores (6, 6') of a rotor fixed to said shaft, 
;s a rotor winding (7) wound around said pole 

cores, 

a stator core (3a) arranged around said rotor, 
a stator winding (3b) wound around said stator 
core, 

20 a housing encasing said rotor and said stator 

and comprising a pair ot frame pieces (1, 1'), 
a pair of fans (8, 8') fixed to the side surface of 
said pole cores of said rotor, at least one of 
said fans being of a centrifugal type, 

25 a pair of bearings (4, 4'), which are arranged in 

the central portion of the frame pieces (1 , 1 '), 
supporting rotatably said shaft (5), 
a plurality of intake windows (1b, 1b') which 
are formed adjacent to said bearings (4, 4') in 

30 said frame pieces (1, 1'), so that coolant air, 

which is generated by said fans, is drawn 
inside of the housing through said intake win- 
dows, 

a plurality of exhaust windows (1c, 1c') which 
as are formed adjacent to said stator so that heat- 

ed coolant air is exhausted through said ex- 
haust windows, 
characterized in that, 

the frame pieces (1, 1') are coupled directly to 
4o each other at their circular edges, 

said stator core (3a) is fixed directly to one (1) 
of said frame pieces, 

the bearings (4, 4') are arranged adjacent to 
said respective pole cores, 
45 a pair of shrouds (1a, 1a') is formed adjacent 

to said fans (8, 8') and between (he intake 
windows (1b, lb') and the exhaust windows 
(ic, 1C), 

slip rings (9) are arranged on the shaft (5) 
so outside of the frame pieces (1, V), and 

the associated elements including brushes 
(16a), rectifiers (15) and a voltage regulator 
unit (17) are located outside of said housing 
formed by said frame pieces. 

56 

2. An alternale current generator as claimed in 
Claim 1, wherein each of said shrouds (1a, 1a') 
extends obliquely in such a manner that the 
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einen Statorkern (3a), der um den Rotor ange- 
ordnet ist, 

eine Statorwicklung (3b), die um den Stator- 
kern gewunden isl, 

ein Gehause, das den Rolor und den Slalor 
umgibl und ein Paar Rahmenteile ( 1 , 1 ') um- 
faCt, 

ein paar Lufterrader (8, 8'), die auf der Seiten- 
flSche der Polkerne des Rotors befestigt sirtd, 
wobei wenigstens eines der LOfterrader vom 
zentrifugalem Typ ist, 

oin Paar Lagor (4, 4'), dio inn mittigon Abschnitt 
dor Rahmcntoile (1, 1") angoordnot sind. um 
die Welle (5) drehbar zu halten, 
eine Anzahl von Ansaugfenstern (1b, 1b'), die 
benachbart zu den Lagern (4, 4') in den Rah- 
menteilen (1, 1') ausgebildet sind, so dafl KUhl- 
luft, die durch die LGfterrSder erzeugt wird, in 
das Gehause durch die Ansaugfenster ange- 
saugt wird, 

eine Anzahl van Abluftfenstarn (1c, 1c'). die 
benachbart zu dem Stator ausgebildel sind, so 
da/J erwarmte KUhlluft durch die Abluftfenster 
ausgeblasen wird, 
dadurch gekennzeichnet, 
da/3 die Rahmenteile (1, 1') direkt miteinander 
an ihren ringformigen Randern verkuppelt sind, 
der Statorkern (3a) direkt an eines (1) der 
Rahmenteile befestigt ist, 
die Lager (4, 4') benachbart zu den jeweiligen 
Polkernen angeordnet sind, 
ein Paar von Abschirmblechen (1a, la') be- 
nachbart zu don Lufterradern (8, 8') und zwi- 
schen den Ansaugfenstern (1b, 1b') und don 
Abiuftfenslern (1c, 1c') ausgebildet ist, 
Ringkontakte (9) auf der Welle (5) aufierhalb 
der Rahmenteile (1, I') angeordnet sind, und 
die zugehorigen Teile umfassend Bijrsten 
(16a), Gleichrichter (15) und eine Spannungs- 
regeleinheit (17) auflerhalb des Gehauses an- 
geordnet sind, das durch die Rahmenteile aus- 
gebildet ist. 



Welle (5) befestigt ist und eine Anzahl von 
Nuten fUr elnen Rlemen mit mehreren V-ftSrmi- 
gen VorsprUngen hat, um den Durchrnesser 
der Riemenscheibe klein zu halter), wobei die 
WirkungsllSche der Ansauglenster (1b, 1b'), 
die nicht durch die Riemenscheibe behindert 
wird, gro/3 wild, so da/3 das Luftrad viel Luft 
durch die Ansaugfenster ansaugt. 

Wechselstromgenerator nach Anspruch 1 , 
wobei die Kontaktringe (9) mit der Rotorwick- 

!ung (7) durch Lcitcr (10) vorbundon sind, die 
in Schliteon (5a, 5a') in der Wello (5) angoord- 
not sind. 



Wechselstromgenerator nach Anspruch 1 , 
wobei sich jedes der Abschirmbleche (1a, 1a') 
schrag in einer Art und Weise erstreckl, dafl 
die axiale Lange des Gehauses von den mitti- 
gen Abschnitten in Richtung des Umfangs des 
Gehauses abnimmt. 



45 



Wechselstromgenerator nach Anspruch 2, 
wobei die Schaufeln des Lufterrades (8, 8') 
langs eines jeden Abschirmbleches (1a, 1a') 
abgeschragt sind. 



Wechselstromgenerator nach Anspruch 1, 
ferner umfassend 

eine Riemenscheibe (11), die an das Ende der 
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Fig. 3 




